We have carried out one experiments on the self-assembly of PbS nanorods. Different concentration dependant TEM experiments were carried out, where TEM grids were prepared from different concentration of PbS nanorod in toluene solutions. All the TEM observation shows aggregated PbS nanorods and no ordered assembly in the form of chains or array was observed in TEM (Figure S1a Figure S4 . The HRTEM images of (a) a single dumbbells consisting of (111) and (200) Au tips at the ends of (200) 
Summary of DFT calculations
The interaction between different facets of PbS nanorods and Au tips are estimated using DFT studies performed on atomic clusters representing different facets of Au tip and PbS nanorod. PbS nanorod is modelled using two layers of 3×3 PbS lattice mimicking ( functional (see the Table below) . Table S1 . Interaction energies in keV calculated using different DFT functionals. Here, for Pb is +2e and for S is -2e, where e is the charge of one electron. Hence, where, r iPb is the position of i th Pb atom and r iS is the position of i th S atom.
With the above geometrical calculations, the z-component of net dipole moment can be described as follows:
The x and y component of net dipole moment i.e x and y for each layer is individually zero due to symmetry except for those two layers consisting of Pb +3 ions. One such layer is shown in the right panel of the above Figure S6 . x for the layer can be 0.0, ae(-ae), 2ae(-2ae), 3ae(-3ae) depending on whether Pb +3 remain on the lines x=0, 1x(-1x), 2x(-2x), 3x(-3x) respectively. The same is valid for y . For two such layers, maximum possible value of x or y could be 6ae which is ~85 Debye. Hence, each PbS nanorod may possess a strong dipole moment even in the cubic crystallographic phase. Now, the dipole-dipole interaction energy between two dipoles 1 and 2 separated by a distance is given by,
Where is the permittivity of toluene (the solution). where, r and 0 being the relative permittivity and the permittivity of free space respectively. For toluene, r ~2.38.
The interaction energy between two PbS nanorods with dipole moment of the order of ~80 Debye and separated by a distance 5 nm in solution phase is calculated to be 10 -20
Joule which is equal to ~3k B T at room temperature.
Molecular Dynamics simulation The interaction potential between Au tips
The interaction between two type-1 particles (U 1,1 ) is a Hamaker interaction between two large sized colloidal particles as given below: Where, A 1,1 is the Hamaker constant and a 1 and a 2 are the radii of the two colloidal particles, and r c is the cutoff. In our case a 1 = a 2 = a = 7.0. The interaction between a type-1 particle and a type-2/type-3 particle is given by: The interaction between two type-2 particles is given below: 
